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Abstract
Objectives—Examine bi-directional associations between weight perception and weight change 
over time among adults.
Methods—Data are from adult employees (N=623) across 12 U.S. public high schools 
participating in a cluster-randomized multilevel weight gain prevention intervention. Data were 
collected at baseline, 12 months, and 24 months. Perceived weight status (very/somewhat 
underweight, just right, somewhat overweight, very overweight) were obtained via self-
administered surveys. Weight (kg) was measured by trained staff. Change in weight was calculated 
as the difference between baseline weight and weight at each follow-up timepoint. Structural 
equation models were used to assess bi-directional associations of perceived weight status and 
change in weight over time. Models adjusted for study condition, gender, age, race/ethnicity, 
education level and previous timepoint.
Results—The sample was 65% female with a mean age of 44.6 (SD=11.3). Nearly two thirds of 
the sample consisted of people with overweight (38.8%) or obesity (27.3%). Structural equation 
models indicated that baseline weight predicted subsequent perceived weight status (β=.26; p<.
001), whereas baseline perceived weight status did not predict subsequent change in weight, 
adjusting for previous timepoint and covariates.
Conclusions—Results do not support bi-directional causality between weight perception and 
weight change in an adult sample.
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Obesity and associated morbidities remain a public health concern, with over two-thirds of 
U.S. adults currently classified as overweight (33.0%) or obese (35.9%) (1). Identifying and 
understanding modifiable determinants of obesity, including psychosocial factors such as 
knowledge, attitudes, and perceptions, are crucial for informing behavioral weight loss/
management programs. Previous research cites inaccurate weight status perception, 
particularly underestimation of weight status (e.g., individuals with overweight who perceive 
themselves as healthy or normal weight, individuals with obesity who perceive themselves 
as “a little overweight”), as a barrier to pursuing healthy weight loss or management efforts 
(2, 3, 4, 5, 6).
The effect of inaccurate weight status perception on weight change and related behaviors 
may also vary according to body mass index (BMI)-based weight status. Data from the 
National Longitudinal Study of Adolescent Health indicate that healthy weight adolescents 
who misperceived themselves as overweight had higher odds of developing obesity over 12 
years compared to adolescents who accurately perceived their weight status (7). In contrast, 
other studies of adolescents and young adults report that weight misperception among 
individuals with overweight or obesity (specifically, misperceiving themselves to be at a 
healthy weight) was associated with less BMI gain over time (8, 9) and decreased likelihood 
of engaging in unhealthy or disordered eating behaviors (10) than those who accurately 
perceived their weight status. Within the eating disorders literature, weight misperception 
and overweight perception are associated with eating disorder risk (11) and disordered 
eating or weight control behaviors (10, 11, 12). Such findings suggest that targeting weight 
status overestimation among individuals with healthy weight may reduce risk of unhealthy 
weight management and related outcomes, including obesity and disordered weight control 
behaviors.
In order to address weight status misperceptions, several studies recommend increasing 
knowledge to properly self-identify BMI-based weight status (2, 4, 5, 13). A large cohort 
study of adults examining changes in weight perceptions discussed the role of physicians in 
addressing inaccurate weight perceptions by discussing weight concerns with patients 
through strategies such as motivational interviewing (3). However, specific 
recommendations for how public health practitioners can broadly target weight status 
misperceptions are lacking.
Contrary to previous studies suggesting an association between inaccurate weight status 
perception and healthy weight management, a recent study of three cohorts reported that 
perceived overweight status was associated with weight gain over time, independent of 
actual weight status (9). The authors speculated that this association may mediated by stress-
induced overeating, which can be exacerbated by perceived overweight status. After 
adjusting for stress-induced overeating, the association between overweight perception and 
weight gain was no longer significant (9). Results from this study suggest that perceiving 
oneself as overweight, regardless of whether or not this perception is accurate, may be a risk 
factor for stress-induced overeating and subsequent weight gain. These findings are 
supported by other research suggesting that negative or stressful perceptions of weight may 
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lead to underreporting dietary intake or other counteractive behaviors that may hinder 
healthy weight achievement (6, 14). The inconsistent literature suggests that the association 
between weight perception and weight status may be bidirectional; one factor may influence 
the other, and the direction and magnitude of this association may differ as individuals lose, 
gain, or maintain weight over time.
The directionality and magnitude of the longitudinal association between weight perception 
and weight change among adults warrant further examination. Further understanding the role 
of weight perception on weight over time will enhance interventions that target healthy 
weight management. This study examined bi-directional associations between weight 
perception and weight change over time among adults in the U.S.
Methods
Setting, Design, and Participants
Data from this study are from a cohort of adults participating in a cluster-randomized 
controlled trial of a school worksite weight gain prevention intervention (2010–2012). Site 
and participant recruitment, enrollment, baseline measures, and site stratification by school 
size and urbanicity were completed prior to randomization of schools to study condition. 
Twelve public high schools in Central Massachusetts participated. Data were obtained from 
school employee participants at baseline and at 12- and 24-month follow-up. Criteria for 
study participant eligibility were: English-speaking; no plans to leave employment in the 
next two years; worked ≥ 15 hours per week; not pregnant or had not given birth in the past 
6 months; and no physical impediment to being weighed. Trained study staff screened 
employees and obtained written informed consent from eligible participants. A total of 841 
participants were enrolled in the study. Study attrition rate at 24 months was 19.2%.
The two-year multilevel school worksite intervention was informed by the social ecological 
model (15) and consisted of individual, interpersonal, and organizational-level strategies 
promoting weight management through healthy eating and physical activity. Participants in 
the comparison condition received print and electronic materials featuring information on 
behavioral weight management. Additional information regarding study recruitment, 
retention, study conditions, and measures are described in detail elsewhere (16).
Measures
The primary predictor, perceived weight status, was measured via self-administered, self-
report survey. Participants were asked to rate their weight as very underweight, somewhat 
underweight, just right, somewhat overweight, or very overweight. Very underweight and 
somewhat underweight were combined into one category due to few participants (<4%) who 
rated themselves in these categories.
Accuracy of weight perception consisted of 3 categories: 1) accurate (participants with a 
baseline BMI within a healthy weight range and who perceived themselves as “just right”, 
participants with a baseline BMI within the overweight range and who perceived themselves 
as “somewhat overweight”, and participants with a baseline BMI within the obese range and 
who perceived themselves as “very overweight”); 2) overestimate (participants with a 
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baseline BMI within the healthy weight range and who perceived themselves as “somewhat 
overweight” OR “very overweight” and participants with a baseline BMI within the 
overweight range and who perceived themselves as “very overweight”); and 3) 
underestimate (participants with a baseline BMI within the overweight OR obese range and 
who perceived themselves as “just right” OR “very/somewhat underweight”, participants 
with a baseline BMI within the obese range and who perceived themselves as “somewhat 
overweight”, and participants with a baseline BMI in the healthy weight range and who 
perceived themselves as “very/somewhat underweight”). No participants in the analytic 
study sample had a baseline BMI within the underweight range; thus, the accuracy of weight 
perception variable does not include this group. “Accurate” served as the referent group for 
this variable.
Weight was measured by trained staff using portable digital scales (readings were recorded 
to the nearest 2/10th pound), and height was measured to the nearest 1/8th inch using 
portable stadiometers. For anthropometric measurements, participants removed shoes and 
wore light clothing. BMI was calculated as weight in kilograms divided by meters squared 
(kg/m2). BMI-based weight status categories included: underweight (<18.5 kg/m2), healthy 
weight (18.5–24.9 kg/m2), overweight (25.0–29.9 kg/m2), or obese (≥30.0 kg/m2). Change 
in weight was calculated as the difference between baseline weight and weight at each 
follow-up timepoint.
Socio-demographic characteristics were obtained via self-report surveys and included 
gender, age (years), race/ethnicity (White, Hispanic/Latino, Black/African American, Asian, 
American Indian/Alaskan Native, Hawaiian/Pacific Islander, and/or Other), and education 
(highest level attained). Due to the small number of participants who were non-White in the 
study sample (<5%), race/ethnicity was categorized into two categories for study analysis 
(White vs. non-White). All study measures were obtained at baseline, 12 months, and 24 
months. The Institutional Review Board at the University of Massachusetts Medical School 
approved study protocol and procedures.
Statistical Analysis
Frequencies for categorical variables and means and standard deviations for continuous 
variables were computed to describe baseline study sample characteristics. The proportions 
of participants by weight perception over time were estimated from logistic regression 
models that adjusted for study condition. Partial Pearson correlation coefficients quantified 
the association between weight perception and weight change at each timepoint, holding 
study condition constant. Mixed models were used to examine baseline accuracy of weight 
perception (referent group=accurate) as a predictor of weight change, controlling for study 
condition, timepoint, baseline weight, gender, age, race/ethnicity, and education.
Structural equation models were used to assess bi-directional associations of perceived 
weight status and weight change over time and adjusted for study condition, gender, age, 
race/ethnicity, and education. Robust standard errors were calculated using the generalized 
Huber/White/sandwich estimator to account for clustering of participants within schools. To 
examine if perceived weight status predicted weight change, models tested the association 
between perceived weight status at the timepoint of interest (baseline or 12 months) and 
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subsequent weight change (from baseline to 12 months or 12 months to 24 months), 
adjusting for weight measured at the initial timepoint of interest and covariates. Models 
additionally tested for an interaction between baseline BMI-based weight status (healthy 
weight, overweight/obese) and baseline weight perception (very/somewhat underweight, just 
right, somewhat overweight, very overweight).
To examine if weight predicted perceived weight status, models tested the association 
between weight at the timepoint of interest (baseline or 12 months) and subsequent weight 
status perception (12 or 24 months), adjusting for perceived weight status at the initial 
timepoint of interest and covariates. Path coefficients were standardized to compare 
associations of different predictors with the outcome. The coefficients represent the expected 
impact of a standard deviation (SD) difference in one variable compared to the SD 
difference in another. Data were analyzed using Stata LP, version 14.1 (College Station, 
TX).
Results
Of the 841 participants who were initially enrolled, those who became ineligible after 
baseline due to pregnancy or other weight-related health conditions or those who did not 
have at least one follow-up assessment (N=59) were excluded from analyses. Participants 
who were missing data on one or more of the study variables (N=154) and who were 
underweight at baseline (N=5) were also excluded, resulting in a final analytic sample of 
623.
The study sample of school employees (N=623) was mostly female (65.0%), non-Latino 
White (96.0%), had a college degree or higher (78.5%) and averaged 44.6 years (SD=11.3) 
(Table 1). Participants’ mean weight and BMI at baseline were 79.1 kg (SD=18.2) and 27.8 
kg/m2 (SD=5.5), respectively. Nearly two-thirds of the sample consisted of participants with 
overweight (38.8%) or obesity (27.3%), and no participants were in the underweight 
category. With respect to perceived weight status, the majority (58.5%) perceived themselves 
as “somewhat overweight” at baseline, compared to 25.3% perceiving themselves as “just 
right” and 13.3% perceiving themselves as “very overweight” (see Table 2 for proportions 
over time). Most participants (59.9%) accurately perceived their weight status at baseline, 
15.9% overestimated their weight status, and 24.2% underestimated their weight status.
Results in Table 3 report partial correlations adjusted for study condition between perceived 
weight status at baseline, 12 months, and 24 months, and weight change at 12 and 24 months 
follow-up. With the exception of the correlation between perceived weight status at 12 
months and change in weight at 24 months, all correlations were significant (p’s<.05). 
Baseline perceived weight status was positively correlated with baseline weight (ρ=.48; p<.
001) and negatively correlated with change in weight at 12 (ρ=−.10; p=.014) and 24 months 
(ρ=−.13; p=.002).
With respect to accuracy of weight perception, overestimation and underestimation of 
weight status were not associated with weight change compared with accurate weight status 
perception (p=.62 and p=.80, respectively) in the fully adjusted mixed model. In models 
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examining perceived weight status as a predictor of weight change, the interaction between 
weight perception and baseline BMI-based weight status was not significant (p=.49). Figure 
1 presents results from multivariable structural equation models examining bi-directional 
associations of weight perception and weight change among participants. Higher baseline 
weight was associated with higher subsequent weight perception. Results indicated that 
participants’ baseline weight predicts subsequent perceived weight status (β=.26; p<.001), 
although baseline perceived weight status did not predict subsequent weight change, 
adjusting for baseline weight and covariates. The effect of baseline weight on 12 month 
weight perception (.26) was large compared to the effect of baseline weight perception on 12 
month change in weight (−.05).
Discussion
The role of weight status perception on weight over time is not well understood. The mixed 
body of literature suggests that weight perception and weight status may influence each 
other but the direction and magnitude of these associations may differ over time. This study 
is among the first to examine bi-directional associations of weight status perception and 
change in weight over time among a U.S. adult study sample.
Previous research on the link between weight perception and weight has yielded mixed 
findings. Some studies indicate that perceiving oneself as overweight is positively associated 
with healthful weight management behaviors or attempts (17, 18, 19, 20). Recent studies 
suggest that inaccurate weight status perceptions may have protective or detrimental effects 
depending on weight status. Among adolescents and young adults, individuals with healthy 
weight who misperceived themselves as overweight had increased odds of developing 
obesity than their peers with accurate weight perceptions (7), whereas underestimating 
weight status among individuals with overweight or obesity (e.g., misperceiving themselves 
to be at a healthy weight) was associated with less BMI gain over time (8). Other findings 
point to adverse outcomes (e.g., unhealthy weight control behaviors, eating disorder risk) 
associated with overweight perception across weight status (11, 21, 22). Robinson et al.’s 
2015 study (9) of adults from three longitudinal cohorts in the U.S. and the U.K. found that 
participants who perceived themselves as overweight were at increased risk for subsequent 
weight gain, regardless of actual (i.e., BMI-based) weight status, though this study did not 
explore bi-directionality between perceived weight status and weight. Potential mechanisms 
for the association between overweight perception and weight gain may be that individuals 
with who perceive themselves as overweight or obese are likely to under-report their daily 
energy intake, which can undermine weight management efforts (6, 14), or that stress-
induced overeating may mediate the association between perceived overweight status and 
weight gain (9). The current study addresses an important gap in the literature by examining 
bi-directional associations between weight status perception and weight over time among 
U.S. adults. Results indicated that participants’ baseline weight predicted subsequent 
perceived weight status, though baseline perceived weight status did not predict subsequent 
weight change.
One possible explanation for the aforementioned findings is that perceived weight status 
may not capture weight satisfaction or body image, constructs associated with weight loss 
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behaviors (11, 23). The lack of association between weight perception and weight change 
and between weight perception accuracy and weight change in this study may be due to 
discordances between individuals’ weight perception and weight satisfaction. Individuals 
who perceive themselves as overweight or healthy weight (regardless of accuracy) and are 
satisfied with their weight and/or have positive body image may not be motivated to engage 
in behavior change that leads to subsequent weight loss. Previous research on weight 
satisfaction and weight-related outcomes is also mixed. Some studies indicate that weight 
dissatisfaction is a potential motivator for weight loss and that those who are dissatisfied 
with their weight are more likely than those who are satisfied with their weight to engage in 
weight loss behaviors (23, 24), whereas a large cross-sectional study among adults found 
that weight dissatisfaction was associated with unhealthy weight management behaviors 
(e.g., decreased physical activity and fruit and vegetable consumption) (25). In addition, the 
links between weight perception, weight satisfaction, and perceived health have implications 
for population-based obesity prevention and intervention efforts. Repeated cross-sectional 
samples (1976–2006) of a nationally representative sample of U.S. adults indicate weak 
associations between obesity (based on self-reported height and weight) and perceptions of 
poor health (26). Such findings suggest that U.S. adults may not necessarily perceive excess 
weight as associated with poorer health, particularly if they view their weight as satisfactory 
or normative. Future studies examining weight perception and weight change should 
consider isolating the effects of weight perception and weight satisfaction within the context 
of reference groups; understanding these associations may inform psychosocial targets of 
weight management interventions.
Another explanation for the different results between the current study and Robinson et al.’s 
study is that the current study sample was comprised of middle-aged adults (the majority of 
whom were overweight or obese at baseline) who were interested in participating in a weight 
gain prevention study; thus the relation between weight, perceived weight status, and weight 
management efforts in this study is inherently different than that of the three observational 
cohorts (two cohorts consisting of child populations followed into young adulthood) 
examined in Robinson and colleagues’ study. Finally, the current study had a shorter study 
follow-up period (2 years) compared to Robinson et al.’s study (7 years in cohort 1; 22 years 
in cohort 2; 9–10 years in cohort 3), which may be too short of a time period to detect bi-
directional associations between perceived weight status and weight over time.
Findings from this study should be considered given study strengths and limitations. To our 
knowledge, this is the first study to examine bi-directional associations between weight 
perception and weight over time among U.S. adults, the majority of whom were overweight 
or obese. Limitations include social desirability bias in self-reported study measures (e.g., 
participants in a weight gain prevention study may be more inclined to under-estimate their 
perceived weight status over time) and measurement bias from the restricted variability of 
responses for the weight status perception item. The study was not sufficiently powered to 
run stratified analyses by baseline BMI-based weight status. Given that this was a secondary 
analysis of an intervention study, the possibility of an intervention effect on weight 
perception among participants in the intervention sites exists. We examined for effect 
modification by study condition using a test of interaction; results were not statistically 
significant (data not shown). The study sample consisted of U.S. public high school 
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employees of predominantly White racial/ethnic background; thus, results may not be 
generalizable to other populations. Finally, the two-year follow-up period may not capture 
the extent and progression of bi-directional associations between weight perception and 
weight that may occur across the lifecourse.
Conclusion
Results from the current study suggest that weight status perception may not be a primary 
psychosocial target of healthy weight management and that behavioral interventions may 
benefit from focusing on other objectives to enhance weight loss or management. 
Understanding how individuals interpret perceptions of their weight with respect to body 
satisfaction and other potential health consequences may be important. Additional research 
that examines longitudinal associations between weight perception and weight change, 
includes diverse study samples that allow for assessment of interaction effects by gender and 
race/ethnicity, and explores potential mechanisms for the association between weight 
perception and weight gain is needed.
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What is already known about this subject?
• Psychosocial factors such as weight status perceptions may be crucial 
for informing behavioral weight loss/management programs.
• Inaccurate weight status perception may have protective or adverse 
associations on weight gain depending on weight status.
• Recent research has indicated a positive correlation between perceived 
overweight status and subsequent weight gain.
What does this study add?
• No study has explored bi-directionality between weight perception and 
weight among adults; this study examined bi-directional associations 
between weight perception and weight change over time among a 
sample of U.S. adults.
• Inaccurate weight perception was not associated with weight change.
• Findings do not support bi-directional causality between weight 
perception and weight change in an adult sample.
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Figure 1. Results† from Structural Equation Models Examining Bi-directional Associations of 
Weight Perception and Weight Change Over Time among School Employees (N=623) 
Participating in a Weight Gain Prevention Intervention (2010–2012)
†Values represent effect estimates from structural equation models with corresponding 
standard deviations represented in parentheses underneath. Solid lines represent significant 
associations; dotted lines represent null associations. Vertical lines indicate correlation 
coefficients; horizontal and diagonal lines indicate standardized coefficients from the path 
analysis. Models adjusted for study condition, gender, age, race/ethnicity, education, and 
weight perception or weight status at the previously measured timepoint. Robust standard 
errors were calculated using the generalized Huber/White/sandwich estimator to account for 
clustering of participants within schools.
*level of significance set at p < .05
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Table 1




 Male 218 (35.0%)
 Female 405 (65.0%)
White or Caucasian
 No 25 (4.0%)
 Yes 598 (96.0%)
Education level
 High school graduate or less 59 (9.5%)
 Post high school/trade school/some college 75 (12%)
 College graduate/some graduate work 156 (25%)
 Post graduate degree 333 (53.5%)
Body mass index (BMI) based weight status
 <25.0 kg/m2 211 (33.9%)
 25.0–29.9 kg/m2 242 (38.8%)
 ≥ 30.0 kg/m2 170 (27.3%)
Age (years) 44.6 (11.3)
Weight (kg) 79.1 (18.2)
BMI (kg/m2) 27.8 (5.5)
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Table 2
Weight Perception* by Timepoint among School Employees (N=623) Participating in a Weight Gain 
Prevention Intervention (2010–2012)
Baseline 12 months 24 months
Weight perception N(%) N(%) N(%)
Very/Somewhat underweight 17 (2.7%) 22 (3.5%) 12 (1.9%)
Just right 158 (25.3%) 171 (27.4%) 200 (32.1%)
Somewhat overweight 364 (58.5%) 357 (57.3%) 346 (55.6%)
Very overweight 84 (13.3%) 73 (11.6%) 65 (10.3%)
*
Proportions adjusted for study condition













Wang et al. Page 15
Table 3
Partial Correlations (Adjusting for Study Condition) between Weight Perception and Weight Change at 12 and 
24 months follow-up among School Employees (N=623) Participating in a Weight Gain Prevention 
Intervention (2010–2012)
Characteristic Pearson Correlation Coefficient P-value
Baseline Weight Perception
 Baseline Weight .48 <.001
 Change in Weight at 12 Months −.10 .014
 Change in Weight at 24 Months −.13 .002
Weight Perception at 12 Months
 Change in Weight at 12 Months .12 .002
 Change in Weight at 24 Months .02 .69
Weight Perception at 24 Months
 Change in Weight at 24 Months .18 <.001
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